AT the present time, only two theories of the aetiology of trichoma are generally accepted, the virus theory and the rickettsial theory. I belibve that these two theories are not mutually incompatible but can be reconciled. The conflict is indeed one of nomenclature rather than bf fact and largely depends on what we choose to call a rickettsia and what we choose to call a virus. The evidence so far-accumulated leads to the conclusion that trachoma is a specific infectious disease, not. caused by any cultivable bacterium, but due to. a filter passing agent which is almost certainly identical with the elementary and initial bodies found in the inclusion bodies (Prowazek-Halberstaedter incLusions). Further, I shall attempt to show that the evidence that any rickettsial body other than these elementary and, initial bodies is the cause of trachoma is inacceptable and. shall discuss the relationship of these bodies to-the viruses and the rickettsiae. Since much of the evidence to be presented is dependent upon experiments in animals and since-
AT the present time, only two theories of the aetiology of trichoma are generally accepted, the virus theory and the rickettsial theory. I belibve that these two theories are not mutually incompatible but can be reconciled. The conflict is indeed one of nomenclature rather than bf fact and largely depends on what we choose to call a rickettsia and what we choose to call a virus. The evidence so far-accumulated leads to the conclusion that trachoma is a specific infectious disease, not. caused by any cultivable bacterium, but due to. a filter passing agent which is almost certainly identical with the elementary and initial bodies found in the inclusion bodies (Prowazek-Halberstaedter incLusions). Further, I shall attempt to show that the evidence that any rickettsial body other than these elementary and, initial bodies is the cause of trachoma is inacceptable and. shall discuss the relationship of these bodies to-the viruses and the rickettsiae. Since much of the evidence to be presented is dependent upon experiments in animals and sincethere is some reason for doubting the validity of such experiments? it will be necessary to discuss this question first.
i.-The validity of animal experiments in trachoma research It is now generally accepted that trachoma can be conveyed'' only to apes and monkeys and that other animal species aree insusceptible. The disease produced by inoculation in apes and monkeys is not identical with that in man. The usual criterion adopted in these animals has been the production of a crop of follicles on the conjunctiva. Wilson1 has drawn attention to the following characteristics. of this reaction.
1, Inclusion bodies are very rarely found in conjunctiva.l scrapings.-.-There is only one report2 of their being found in any species of monkey. In apes they have been reported more often but still only rarely.
2. ,No folliples are epeor formed on the ta'rsus,-they occur only in the fornices. 3. There is no vascularization of the cornea. 4 . There is no subsequent scarring of the conjunctiva. Now in man, the presence of inclusion bodies, the formation of follicles on the tarsus, vascularization of the cornea and scarring of the conjunctiva are the four cardinal diagnostic signs of trachoma. Their absence in monkeys therefore casts doubt on the claim that -trachoma can be conveyed to these animals. In -the case of the Macacus rhesus, Julianelle3 has made a careful examination of the follicular reaction and has shown that it is specific for trachoma and tannot be produced by inoculation of (b).lInclusions are constantly present in-the acute phase of' trachoma if sufficient care and trouble is taken in searching for them. '6 17 (c) Inclusions similar to those of trachoma are never found in normal human eyes or in any human ocular disease except inclusion conjunctivitis (inclusion blennorrhoea-and swimming bath conjunctivitis)-and in ocular lynyiphogranuloma inguinale both.of which conditions have been proved to be due to viruses related to, but distinct from, trachoma. (e) The inclusion body is almost certainly-not an artefact. The idea that virus inclusions in general are non-specific formations produced by nuclear extrusion, nuclear or.cytoplasmic degeneraation, phagocytosis of cell debris or bacteria, has been repeatedly put forward but is not now-accepted by most virus workers. That it is untrue for the inclusion of-trachoma is made probable by the work of Rice'8 showing that the matrix of the inclusion body is a carbohydrate which stains differently from the nucleus and cytoplasm of the cell and from. ph'agocytosed bacteria and therefore cannot arise by phagocytosis of bacteria or cellular debris.
- He himself34 considers that " the researches are too recent and too few as yet to permit the drawing of definite conclusions."-Busacca's ideas at first received support from Cuenod and Nataf35' 36 37. 38039 btut later40 these authors appear t6 think that the rickettsiae and the elementary bodies are one and the same. They have thus joined those who support the second variant of the ---rickettsial theory. Now41 they have departed still further from their original position and consider that, while trachoma ranks sear the rickettsiae some characteristics of which it possesses, -it nevertheless differs from them in other respects. S B~usacca's findings have been criticised by Thygeson42 and by'
Braley43. The first was unable to find any rickettsial form except the elementary bodies in-conjunctival cells and none at all in follicular material. In slides sent him by Busacca and by Cuenod and Nataf he was unable to find any (true rickettsiae but only granules of a non-specific kind. Bengtson, to whom Thygeson submitted the slides, and who was at that time woirking with, There is general agreement as to the existence of the granules described by Busacca, Cuenod and Nataf but a -divergence in the interpretation of their' nature. VWhile the evidence for the elementary and inclusion bodies as the infective-agent is so -strong we cannot accept Busacca's theory unless much more evi'dence can be found in its favour.
(2) The elementary and initial bodies are rickettsiae.-We %have seen that Cuenod and Nataf40 have come round to the idea that the rickettsiae described by Busacca and themselves are identkcal with the elementary bodies forming the inclusions. Polef44 has also given strong support to this idea on the grounds of certain observations of his own on tissue cultures. The chief advocates of this theory are, however, Foley and Parrot45 46. These aukhors do not advance any experimental evidence in-support of their view but their wvork consists of a careful morphological' comparison of the elementary, initial and inclusion, bodies of trachoma with the rickettsiae of various diseases. They point out the close tinctorial similarities between the trachoma bodies and the rickettsiae and the tinctorial differences between trachoma and certain of the accepted visible viruses such as-vaccinia and herpes. They further show that in certain rickettsial diseases intracellular formations very similar to trachoma inclusions occur. These similarities extend alsd to the viruses of inclusion conjunctivitis, Iymphogranuloma inguinale and psittacosis and therefore these viruses are also classed as rickettsiae by Foley and Parrot. The question thus becomes one of the taxonomic; position of this whole' group and as such' will be considered in the final section of this review. As again-st the conclusions of Foley and Parrot stands an equally carefu} morphological comparison of trachoma with the typical rickettsiae of typhus, Rocky Mountain spotted fever, Q fever and nine mile fever made by Bengtson47. She concludes that 'morphologically the inclusion is rather distinct from the rickettsiae."
There remain to be discussed two further pieces of evidence which favour the rickettsial theory. The alleged -occurrence of -a positive-Weil-Felix reaction in trachoma and the evidence for trknsmission of trachoma'by lice. In view of these criticisms we cannot accept Cu6nod and Nataf's claim that rickettsiae from trachorna multiply in the louse and are the cause ofLthe disease. The most that they can legitimately claim,-on the basis of their experiment in man, is that the agent of trachoma may survive in the louse and retain its infectivity. No evidence has yet been prioduced that in nature lice are vectors, of the agent of trachoma. Stewart"' has indeed produced evidence' which bears against it. 173 Pediculus capitis from 15 children with early trachoma and 379 P-. corporis from similar cases wereused -to infect three baboons. Lack of staining with aniline dyes and Gram-negativity are points in common with viruses as well as rickettsiae. The ease of-staining of the four agents with Giemsa is not so much greater than that of vaccinia as to be relied on as a distinguishing character and the free elementary bodies of these agents take the same colour as vaceinia with this stain. Vaccinia does not -stain with Castaneda's stain. Trachoma appears to be certainly less filterable than vaccinia but psittacosis is not greatly so. Noncultivability and intracellular habitat are points which 4re shared both by viruses and rickettsiae.-We may say then that-these group.bmj.com on June 21, 2017 -Published by http://bjo.bmj.com/ Downloaded from
